Can depression in psychogeriatric inpatients at one year follow-up be explained by locus of control and coping strategies?
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Abstract
Objectives

Depression in late life is a rising global concern due to a growing older population. The short-term, but not long-term prognosis after treatment of depression is good. To identify modifiable factors associated with the prognosis of depression in late life, we wanted to examine whether coping in terms of locus of control and coping strategies in depressed patients admitted to psychogeriatric hospital units were associated with the prognosis of depression at follow-up, adjusted for sociodemographic information and health variables. 
Method

In total, 122 older persons (mean age 75,4 years; SD=6.6) admitted to seven psychogeriatric hospital units for depression were followed up one year later (median 13.7 months, Q1-Q3 386-441) with a diagnostic evaluation according to WHO´s ICD-10 criteria for depression and assessment with Montgomery and Aasberg Depression Rating Scale (MADRS). Coping was assessed using Locus of Control of behavior (LoC-scale) and Ways of Coping questionnaire (WoC-scale). 
Results

At follow-up 37.7% of the patients were diagnosed with a depressive episode. Patients with a stronger external LoC and lower MMSE-NR score at baseline were in adjusted linear regression analysis significantly more likely to have higher depressive symptom scores (MADRS). More use of problem-focused coping, a lower I-ADL functioning, but not emotion-focused coping at baseline were significantly associated with being depressed according to criteria of WHO´s ICD-10, at follow-up in adjusted logistic regression analysis.  . 

Conclusion

LoC and coping strategies at baseline were associated with the prognosis of depression at follow-up. and further be studied as indicators for choice of baseline intervention strategies, 
Keywords: depression, locus of control, coping strategies, older persons

Introduction
Depression is the most common mood disorder in late life 
 ADDIN EN.CITE 
(Hasche & Morrow-Howell, 2007; Luppa et al., 2012)
. Risk factors of depression in community-dwelling older persons are, in one review, found to be prior depression, female gender, bereavement, sleep disturbance, and disability M.G Cole & Dendukuri, 2003()
. These factors are hard to modify. The long-term prognosis of depression in late life is poor 
 ADDIN EN.CITE 
(M. G. Cole, Bellavance, & Mansour, 1999; Mitchell & Subramaniam, 2005)
. About one third of older persons with depression develop a chronic course 
 ADDIN EN.CITE 
(Gonzales et al., 2010; Licht-Strunk, van der Windt, van Marwijk, de Haan, & Beekman, 2007; Stek, Van Exel, Van Tilburg, Westendorp, & Beekman, 2002)
, increasing the risk of morbidity 
 ADDIN EN.CITE 
(Kessler, 2012; McCall & Kintziger, 2013)
, institutionalization 
 ADDIN EN.CITE 
(Luppa et al., 2010)
, mortality 
 ADDIN EN.CITE 
(Barca, Engedal, Laks, & Selbaek; Kessler, 2012; Penninx et al., 1999; Schoevers et al., 2000; Wiles et al., 2013)
, and reduced quality of life Author()
. Identifying modifiable factors associated with the prognosis of depression in late life may of these reasons have important clinical implications.  
Locus of control orientation and depression

Decades of research have shown that changes in depression severity correlate with psychological variables such as automatic thoughts De Rubeis et al., 1990()
, perceived hope- and helplessness 
 ADDIN EN.CITE 
(Pryce et al., 2011; Rush, Beck, Kovacs, Weissenburger, & Hollon, 1982)
, and perceptions of control 
 ADDIN EN.CITE 
(Kendler, Hettema, Butera, Gardner, & Prescott, 2003; Pryce et al., 2011)
. Locus of control (LoC) refers to the generalized expectancies of who or what will be responsible for outcomes, thus where control is attributed Rotter, 1966()
. When powerful others or outside forces, luck, or coincidence are perceived as responsible, this is called external LoC orientation, and internal LOC orientation when events are perceived as results from own actions and control Wallston, Wallston, & DeVellis, 1978()
. LoC is recognized as a part of human core self-evaluations, constituting individuals´ fundamental appraisal of the self, and related to personality constructs such as neuroticism, self-efficacy, and self-esteem Judge, Erez, Bono, & Thoresen, 2002()
.Others consider LoC as a more culturally dependent and situation-specific variable 
 ADDIN EN.CITE 
(Cheng, Cheung, Chio, & Chan, 2013; Skinner & Zimmer-Gembeck, 2011)
 where individual perceptions about control are developed through interpretations of prior person-situation interactions. From this perspective LoC can be altered through new experiences and interactions 
 ADDIN EN.CITE 
(Cheng et al., 2013; Skinner & Zimmer-Gembeck, 2011)
. Intraindividual variability and change in LoC is documented Sørlie & Sexton, 2004()
Craig, Franklin, & Andrews, 1984()
. Studies of interventions aiming to alter LoC orientation are scarce, but cognitive training (ACTIVE) as method has been used Wolinsky et al., 2010()
. Improved internal LoC orientation was then found after cognitive training in a five years follow-up study Wolinsky et al., 2010()
. In addition, support group interventions have been reported effective for changes in LoC orientation Thomas, Gaston, Porter, & Anderson, 2016()
 and a study using a multidisciplinary intervention approach in reducing pain reported that the intervention increased LoC internality Coughlin, Badura, Fleischer, & Guck, 2000()
. 

Research on LOC orientation in late life does not find specific age-graded changes 
 ADDIN EN.CITE 
(C. M. Aldwin, 2007; Lachman & Prenda-Firth, 2004; Wolinsky, Wyrwich, Babu, Kroenke, & Tierny, 2003; Zarit, Pearlin, & Schaie, 2003)
, but older persons are found to be more external in health-specific LoC orientation 
 ADDIN EN.CITE 
(Johansson et al., 2001; Lachman, 1986)
. Nevertheless, reviews have shown external LoC orientation in older persons from community and primary care settings to be consistently related to diagnosis of depression and higher depressive symptom score 
 ADDIN EN.CITE 
(Author; Licht-Strunk et al., 2007)
. Furthermore, in a study of older persons hospitalized in psychogeriatric units with depression, a stronger external LoC orientation in the depressed hospitalized patients compared to community-dwelling older persons without depression were found Author()
. The finding points to a possibility where clinical depression in older persons may be associated to a psychological profile consisting of a stronger external LoC orientation compared to older persons in general. How this orientation may influence the prognosis of depression is far less studied, and to our knowledge research on LoC orientation in older persons who are clinically depressed in psychogeriatric hospital settings is lacking. 
Coping strategies and depression

Older persons´ appraisals of events as negative and stressful or as challenges to be handled influence their choice of coping strategies (Folkman, 1984). Strategies can serve to alter the person-environment relationship that causes stress or to regulate and accommodate the stressful emotional state, i.e., problem-focused and emotion-focused coping strategies, respectively. Most persons use both strategies Folkman & Lazarus, 1980()
 and it is reported that more severe and acute stress triggers use of all available strategies in a global coping response Sørlie & Sexton, 2001()
.Theoretically, this is illustrated in a dual process model of coping Stroebe, 2011


( ADDIN EN.CITE ; Stroebe & Schut, 1999)
, where persons alternate between different dichotomies in situations, including both active and passive coping strategies C. Aldwin, 2011()
. The personality-trait neuroticism is associated with emotion-focused strategies in a meta-analysis Connor-Smith & Flachsbart, 2007()
, but coping is influenced by both personality and situational contexts according to others de Ridder & Kerssens, 2003(; Folkman & Lazarus, 1980)
. Compared to younger persons, older persons in general use fewer strategies, but cope in efficient and nuanced ways, regulate emotion better, and are generally more able to rely on other persons as part of their available resources of coping C. M. Aldwin, 2007(; Zarit et al., 2003)
. Few differences are reported in gender, but a meta-analysis found women to seek support more and use more rumination and positive self-talk Tamres, Janicki, & Helgeson, 2002()
. From a review of older persons, a consistent relationship between a higher depressive symptom score and the use of more emotion-focused, and less problem-focused strategies was found Author()
. Studies of interventions aiming to alter coping strategies in older persons with major depression and cognitive impairment have included problem adaptation (PATH) and problem solving therapy (PST) 
 ADDIN EN.CITE 
(Alexopoulos et al., 2011; Kiosses, Arean, Teri, & Alexopoulos, 2010)
, where the participants were supported in their efforts to change situational demands. This study found that the intervention helped to regulate emotions better. Furthermore, intervention studies aiming to disengage from unattainable goals found increased adaptation and decreased depression in older persons 
 ADDIN EN.CITE 
(Dunne, Wrosch, & Miller, 2011; Heckhausen, Wrosch, & Schulz, 2013)
. Studies of modifiable psychological factors and coping strategies in older persons admitted to psychogeriatric hospital units because of depression are however almost non-existent (Author). 
Clearly, psychological factors such as LoC orientation and coping strategies are related to depression in older adults, but no one has yet examined if LoC orientation and coping strategies at admission is associated with the prognosis of depression in older persons being treated for depression in psychogeriatric hospitals. To be able to identify more modifiable factors being related to the prognosis of depression in late life, we need more longitudinal studies in which psychological factors are examined.  
Aim

We wanted to study if coping in terms of LoC orientation and coping strategies in older depressed patients at admission to psychogeriatric hospital units in Norway were associated with prognosis of depression at one year follow-up, adjusted for sociodemographic information and health variables. 
Methods
Design

This is an observational, longitudinal Norwegian multicenter study with a one year follow-up.  
Recruitment of patients
Patients (≥ 60 years) referred to treatment of depression (ICD-10) WHO, 1993a()
 in nine psychogeriatric hospital units in Norwegian specialist healthcare services were eligible for inclusion. On average 5.1 (SD=4.9) days went from admission to hospital to inclusion for baseline examination. Evaluation of inclusion and exclusion criteria and the diagnostic assessment, in addition to evaluation of the patients´ competence to consent to participation in the study, were done by psychiatrists and psychologists experienced in geriatric psychiatry and geriatric psychology. Inclusion criteria included an age of 60 years or older, and those who qualified were to be referred to a hospital for a suspected diagnosis of depression. Exclusion criteria included suffering from a life-threatening disease, dementia with severe aphasia, and not being able to fill out the questionnaires about LoC orientation and coping strategies. Of a total of 169 recruited patients, nine were excluded because they were from outpatient clinics and 16 because of incomplete data, leaving 144 inpatients from seven psychogeriatric units included during a period from Dec. 2009 to Jan. 2013. 
Follow-up

All included patients were invited at admission to a follow-up evaluation (T2) after a year by trained project nurses, psychologists, and medical doctors, either at outpatient clinics or in the patient´s home. At T2, three patients had died, five patients did not consent to participate, and 14 had missing endpoint information on the dependent variable. Thus, 122 patients were included in the analyses of this study. The median days of stay in the hospital were 53 (Q1-Q3, 39-85) and the time frame from baseline to follow-up examination were Dec. 2010 to Mar. 2014 (median 13.7 months (Q1-Q3, 386-441).
Evaluation of depression (dependent variable) 

All included hospital units in this multicenter study followed a structured protocol of evaluation and measurements. Diagnostic evaluation of depression was done at baseline (T1) and follow-up (T2) according to the criteria of WHO`s ICD-10 classification of mental and behavioral disorders: diagnostic criteria for research (1993). Prior depression or other mental health disorders were recorded. 
In our study, we dichotomized the diagnosis of depression variable as “depressed/ not depressed” defined by a diagnostic evaluation (ICD-10) at T2. In addition, a continuous outcome variable for the degree of depressive symptoms, the sum score of the Montgomery-Aasberg Depression Rating Scale (MADRS) 
 ADDIN EN.CITE 
(Montgomery & Asberg, 1979)
, was applied. MADRS is a 10-item observational scale with each item scored on a seven-point rating scale (0-6) where a higher score corresponds to more severe symptoms (min-max 0-60). MADRS has been translated, validated, and used in several Norwegian studies, including some for older persons, and is particularly well suited to evaluate depressive symptoms and symptom severity Author()
, 
 ADDIN EN.CITE 
(Knapskog et al., 2013; Lovdahl, Andersson, Hynnekleiv, & Malt, 2009; Naess, Nyland, Thomassen, Aarseth, & Myhr, 2005; Thommessen et al., 2002)
. A score on the MADRS scale of 9 points or less is defined as remission in several studies 
 ADDIN EN.CITE 
(Author; Frank et al., 1991; Heeren, Derksen, van Heycop Ten Ham, & van Gent, 1997; Rush et al., 2006)
.
Independent variables
Coping was assessed according to two continuous variables: LoC orientation and coping strategies at baseline (T1). Locus of control of behavior (LoC-scale) Craig et al., 1984()
, a one-dimensional self-report questionnaire, assesses to what degree control is perceived to be located outside the person (external control orientation). The LoC-scale consists of 17 questions and a six-point response-scale for each question (0-5). By inverting the seven internal items and adding the sum to the external items, a total score of the LoC-scale the externality is computed. Higher externality indicates lower perceived personal control (min-max 0-85 points). A Norwegian translated version has been applied in several studies in Norway 
 ADDIN EN.CITE 
(Bruvik, Ulstein, Ranhoff, & Engedal, 2013; Fosse & Holen, 2007; Nordthug, Krokstad, & Holen, 2011)
. 

The Ways of Coping questionnaire (WoC) Folkman & Lazarus, 1980()
, a version of the 26 self-report items from the original 66 items, with a five-point response-scale (0-4), was used to assess problem- and emotion-focused coping strategies. The WoC-scale is derived from a five-factor model Sørlie & Sexton, 2000()
, consisting of a problem-focused coping strategies sub-scale (seeking social support and cognitive action; 10 items, min-max score 0-40) and emotion-focused coping strategies sub-scale (passive thinking, wishful thinking, and avoidant thinking; 16 items, min-max score 0-64). Higher sum scores indicate more frequent use of the two types of coping strategies, respectively Sørlie & Sexton, 2000()
. The WoC-scale has been translated and applied in clinical studies in Norway Sørlie & Sexton, 2000(; Sørlie & Sexton, 2001)
. 
Socio-demographic variables assessed at T1 were all dichotomous, including gender, age (≥ 75 years or not), living arrangements (living alone or not), and level of education (< 10 or ≥ 10). These self-report questions have been used in previous studies in Norway 
 ADDIN EN.CITE 
(HUNT, 2011; Valen-Sendstad et al., 2010)
. 

Physical health was assessed at T1 by The General Medical Health Rating (GMHR) C. Lyketsos et al., 1999()
. The measure is a global rating of medical comorbidity, originally used for patients with dementia. It consists of one item with four categories (excellent-good-fair-poor). GMHR is highly reliable (weighted kappa = 0.91) and has been translated and used in Norway and in studies including older persons with and without dementia 
 ADDIN EN.CITE 
(C. Lyketsos, et al., 2004; Sylliaas, Selbaek, & Bergland, 2012)
. GMHR was dichotomized into fair/poor (yes/no). 
Cognition was assessed at T1by The Mini-Mental-State Examination- Norwegian Revised Version (MMSE-NR) 
 ADDIN EN.CITE 
(Folstein, Folstein, & McHugh, 1975; Strobel & Engedal, 2008)
, a 20-item interviewer-administered measure, in which a higher score (min-max 0-30) indicates better cognition. A MMSE-NR score of 27 or more indicates a healthy level of cognitive functioning Strobel & Engedal, 2008()
.  

Activities of daily life were assessed at T1by the Instrumental Activities of Daily Living (I-ADL) scale Lawton & Brody, 1969()
. I-ADL is an eight-item scale with a response range from 1-4 points on three items, 1-5 points on two items, and 1-3 points on three items (min-max 8-31 points). A higher sum score indicates a lower level of I-ADL function. The scale is translated and used in several Norwegian studies, including studies of older persons 
 ADDIN EN.CITE 
(Author; Grov, Fossa, & Dahl, 2010; Omli, Hunskaar, Mykletun, Romild, & Kuhry, 2013)
. We dichotomized the I-ADL sum score into ≤ 8/ > 8.   
Treatment

Included patients admitted to the psychogeriatric hospital units in Norway received “treatment as usual” according to the local hospital units´ practice for treatments of depression. The treatment offered was multidisciplinary and included antidepressant medication, electro-convulsive therapy, and group or individual supportive treatment approaches, differentiated according to the patients´ physical and mental state and in collaboration with the patients and their next of kin. The recorded type and frequencies of treatments offered are reported in more detail in a previous publication Author()
.
Ethical considerations 

Both written and oral information was given to the patients and their next of kin. An invitation to the study occurred before written informed consent to participate in the study was collected. When the patient was evaluated as not having the capacity to give consent, the next of kin was asked to consent on behalf of the patient. This clinical research project was approved by the Regional Committee for Ethics in Medical Research in South-Eastern Norway and the Data Inspectorate. Trial registration: ClinicalTrials.gov NCT01952366.
Statistical analysis

The statistical analyses were performed with an SPSS version 22.0 (IBM SPSS, Chicago, Ill, USA) and SAS v 9.2. The results with p-values below 0.05 were considered statistically significant. 
Data were described as means and standard deviations (SD) or frequencies and percentages, as appropriate. To assess representativeness, the characteristics of patients at T1participating (n=122) and not participating at T2 (n=22 dropouts) were compared. LoC and WoC sum scores at T1 were compared between females and males and between depressed and non-depressed patients at T2. As the patients were included from several centers, the data exhibit a hierarchical structure. A possible cluster effect due to the center was assessed by intraclass correlation coefficient (ICC) in all variables of interest. If not specified otherwise, all group comparisons were performed by statistical methods correctly adjusting for possible cluster effects due to center, linear mixed model for continuous characteristics and logistic regression model for hierarchical data for dichotomous characteristics.

No or negligible cluster effect was found in the study outcomes for depression (ICD-10) and depressive symptoms (MADRS) at T2. Consequently, no adjustment for center-level cluster effect was included in the regression models. Logistic and linear regression models were estimated to assess the association between coping (LoC- and WoC-scales) and other independent variables from T1, and depression (ICD-10) and depressive symptoms (MADRS) at T2. First, the bivariate models were estimated, one for each covariate. Then two different multivariate models were estimated. Model 1 contained coping variables, sociodemographic characteristics, and MADRS sum score. In addition to the variables included into Model 1, Model 2 also contained other health and functional level characteristics (GMHR, MMSE-NR, I-ADL). Akaike´s Information Criterion (AIC) was applied for model reduction, where the smaller value means a better model. The results were presented as odds ratios (OR) or regression coefficients, with the corresponding 95% confidence intervals (CI) and p-values.
Results
Baseline (T1): Of the 122 patients included in the study 71.3% were females with a mean age of 75.8 (SD=7.2) years at inclusion and 28.7% were men with a mean age of 74.4 (SD=5.0) years. Of patients diagnosed with a first depressive episode, 0.8% and 9.0% had a mild or moderate depressive episode (F32.0, F32.1) respectively, whereas 2.5% and 12.3% were severe with or without psychotic symptoms (F32.3, F32.2). Of the 27% of the patients diagnosed with a recurrent depressive episode, 3.3% and 23% had mild or moderate current episode (F33.0, F33.1) and 7.4% and 21.3% had current episode severe with or without psychotic symptoms (F33.2, F33.3). In total, 5.7% had a bipolar affective disorder and 8.2% had a comorbid diagnosis of dementia. At T1,mean MMSE-NR sum score was 26.3 (SD=3.6) and mean I-ADL sum score 15.2 (SD=6.2).
 

Follow-up (T2): Of the 122 patients,36.7% patients filled the criteria for a depressive episode according to WHO´s ICD-10 at T2, and 5.2% for a severe episode, 0.9% and 4.3% with or without psychotic symptoms, respectively. There was a significant reduction in mean MADRS sum score from T1 (26.1, SD=8.8) to T2 (11.3, SD=9.2) for the total sample of participants (p=0.002). There was no change in MMSE-NR sum score from T1 (26.3, SD=3.6) to T2 (25.8, SD=4.9).
Representativeness: Those not participating at T2 (n=22) were significantly older (mean age 79.5, SD=6.7 years, p=0.008) and had a lower mean MMSE-NR sum score at T1 (24.5, SD=3.6, p=0.028) than the participating patients. Gender, baseline MADRS, LoC- and WoC-scale sum scores, and I-ADL scores did not differ between those who participated and those who did not participate at T2. 
In the preliminary statistical analyses, no significant gender differences or differences between depressed and non-depressed patients at T2 in LoC sum scores or emotion-focused coping strategies sum scores (Table 2). Those patients who filled criteria for a depressive episode at T2 had higher problem-focused coping strategies sum scores at T1 than those who did not fill the criteria for an episode of depression at T2 (p=0.018), but there were no differences between males and females in problem-focused coping strategies sum scores.
Factors associated with depression and depressive symptoms at follow-up
According to the bivariate logistic regression models, the increased problem-focused coping strategies sum score (p=0.036) and the higher I-ADL values (p=0.026) were significantly associated with being depressed (ICD-10) at T2. The same associations remained significant in Model 1 and Model 2 (Table 3). 
According to the bivariate linear regression model, the LoC sum score (p=0.002) was significant and positively associated with MADRS sum scores. A lower MMSE-NR sum score and higher I-ADL score were also significantly associated with increased MADRS sum score (p<0.001 and p=0.032, respectively). In multivariate Model 1, a higher external LoC sum score remained significantly associated with higher MADRS sum score (p=0.007), while a higher external LoC sum score and only a lower MMSE-NR sum score were significantly associated with higher MADRS scores in Model 2 (p=0.017 and p=0.010, respectively).
Discussion
In this longitudinal, observational study, we wanted to examine the associations between two coping concepts (LoC orientation and coping strategies) at baseline (T1) and depression at one year follow-up (T2), both at a diagnostic and symptom level. Our main results confirm our hypothesis that patients with a stronger external LoC orientation at T1 were more likely to have higher levels of depressive symptoms at T2. More use of problem-focused coping strategies at T1, but not emotion-focused coping strategies, was significantly associated with being depressed at T2. Thus, the hypotheses of fewer problem- and more emotion-focused coping strategies being associated with depression at T2 were not confirmed. Also, cognitive impairment and low levels of instrumental functioning in daily activities (I-ADL) at T1 were significantly associated with a high symptom level of depression and a diagnosis of depression at T2. 
To our knowledge, this is the first prospective study to examine LoC orientation and coping strategies in patients hospitalized with a depressive disorder in psychogeriatric units. The findings of a relationship between an external LoC orientation and depressive symptoms is well-established in reviews of literature in both adults and older persons, where more externality is associated with more depressive symptoms at follow-up, even though the literature is mostly based on community and primary-care settings Author(; Benassi, Sweeney, & Dufour, 1988)
. 
Due to higher age, persons are normally exposed to a life situation characterized by declines in physical and cognitive resources. At the same time, when needs for compensating social, instrumental, and emotional support consequently are rising, older persons also carry more burdens from age-related challenges like spouses suffering from illness, bereavement, social isolation, and loneliness 
 ADDIN EN.CITE 
(Blazer, 2003; M.G Cole & Dendukuri, 2003; Fiske, Wetherell, & Gatz, 2009)
. To some older persons, not to be able to be in charge of their lives as they want or used to do, become an additional challenge. These burdens may possibly act as vulnerability factors for the development or persistence of depressive symptoms. 
From the adjusted analyses, a more frequent use of problem-focused coping strategies at T1 was significantly associated with being depressed at T2. The depressed patients at T2 had used problem-focused coping strategies earlier, such as seeking social support, solving problems, making decisions (cognitive action), or coping by direct action when confronted with stressful situations, significantly more often. Nevertheless, we know from a previous study including the same sample of depressed patients, that they used problem-focused coping strategies less frequently than a community-dwelling group of older adults without depression Author()
, a finding also in line with a literature review Author()
. The results in the present study may seem somewhat paradoxical compared to studies showing that problem-focused coping is related to less depression Kraaij, Pruymboom, & Garnefski, 2002()
. 
Coping is a personal resource and constitutes more or less conscious ways of acting, thinking, and emotionally reacting to ongoing internal and external influences C. Aldwin, 2011()
. Problem-focused ways of coping increase in situations appraised as changeable through appraisal processes recognizing resources to be both available and sufficient to make a change 
 ADDIN EN.CITE 
(Folkman, Lazarus, Dunkel-Schetter, DeLongis, & Gruen, 1986; Folkman, Lazarus, Pimley, & Novacek, 1987)
. Normal age-related changes on the other hand can create situations where use of problem-focused strategies may not be so adaptive, i.e., when goals in life or situations of significance are no longer attainable Wrosch, 2011()
. Older persons might adapt better by adjusting and compensating for their losses and challenges by selecting other goals or fewer domains in which to optimize their efforts and thereby sustain identity, function, and autonomy Baltes & Baltes, 1990(; Wrosch, 2011)
. By being able to “let go” and make a psychological shift in focus from trying to change the unchangeable to regulating emotional reactions to the unavoidable, future defeats are perhaps avoided Dunne et al., 2011()
. There is a possibility that the patients in the present study were relying too heavily on their problem-focused coping strategies and were stuck in strenuous and exhausting attempts to try to change negative circumstances in their lives Author()
. 

The use of emotion-focused coping strategies in the depressed sample at T1 was high compared to a group of non-depressed community-dwelling older persons Author()
. Nevertheless, emotion-focused coping was not associated with depression or depressive symptoms at T2, opposite to what we expected and to what reviews report as “perhaps the most consistent finding… in the coping literature” 
 ADDIN EN.CITE 
(Coyne & Racioppo, 2000, p. 657; Folkman, 2011)
. Emotion-focused coping is recognized as an indicator of poor adjustment and depressive symptoms and distress, and it was consistently related to depression in older persons in a review Author()
. There is, however, a possibility that these strategies are qualitatively different or differently applied by the sample in the present study compared to the emotion-focused strategies examined in older cohorts from community and primary care settings 
 ADDIN EN.CITE 
(Folkman, 2011; Labouvie-Vief, Hakim-Larson, & Hobart, 1987)
. Situational and contextual factors may thus vary and affect the choice of strategies. More studies of emotion-focused coping strategies in similar samples are needed to confirm or reject our results. 
Due to effects from hospitalization, somatic conditions as dementia or treatment that is unable to empower these older patients (i.e., reduce LoC externality), the patients might still psychologically perceive themselves as out of control, regardless of the reduction in depressive symptoms. The present study may point to a possible situation where depressive symptoms are reduced by efficient medical treatment leading to a good short-term prognosis but where unchanged coping and psychological functioning may continue to act as vulnerability factors, increasing the risk of developing new depressive symptoms in a longer term. By offering sufficient external support when older persons leave hospital and combining medical with psychological treatment 
 ADDIN EN.CITE 
(Cuijpers, van Straten, & Smit, 2006; Francis & Kumar, 2013; Huang, Delucchi, Dunn, & Nelson, 2015; Wilson, 2008)
, psychosocial interventions 
 ADDIN EN.CITE 
(Alexopoulos et al., 2011; Arean et al., 2010; Choi, Marti, Bruce, & Hegel, 2013; Kiosses et al., 2010)
, and cognitive restructuring 
 ADDIN EN.CITE 
(Wolinsky et al., 2010)
, professionals could help older persons deal with other less modifiable conditions in late life, such as bereavement, functional decline, and somatic illness in ways that made these conditions not to become so overwhelming. 
A possibly suitable psychosocial treatment intervention to older persons with severe forms of depression and executive dysfunction is Problem-Solving Therapy (PST) that may improve decision-making and ability to find alternatives, possibly affecting development of remission from depression, fewer post-treatment symptoms, and less disability 
 ADDIN EN.CITE 
(Alexopoulos et al., 2011; Bell & D'Zurilla, 2009)
. PST is a cognitive-behavioral intervention that focuses on training in adaptive problem-solving attitudes and skills, a treatment approach also developed to home-bound older persons with depression in the community Gellis, McGinty, Horowitz, Bruce, & Misener, 2007()
, hence suitable to maintenance interventions after leaving psychogeriatric hospital units if needed, or as secondary prevention from depressive relapse. 
Enhancing problem-solving skills and to be able to disengage from attainable goals possibly affect perceptions of control, again increasing adaptive self-regulation and beliefs in own efforts to develop well-being and better health in a longer term. 
Limitations and strengths
This is a longitudinal, observational multicenter one year follow-up study. It is probably the first study to examine the associations between LoC, coping strategies and depression in older persons hospitalized in psychogeriatric units. Internationally accepted and robust questionnaires were applied, and all included patients were evaluated according the criteria of ICD-10 WHO, 1993b()
 for depression. In this study LoC orientation and ways of coping were assessed only once. The chosen design cannot reveal changes in use of coping strategies or LoC stability nor exclude the possibility that the patients in premorbid phase were externally LoC oriented or continued to be externally oriented after treatment, regardless of symptom reduction and remission from depressive episodes. Even though treatment in psychogeriatric hospitals in Norway does not yet facilitate adaptive modification of coping strategies or strengthen personal control in a standardized or systematic way, use of coping strategies may also have been affected by hospitalization or during follow up, consequently affecting depression at follow-up. Our sample size was small and statistical analyses are thus limited. Consequently, the study results should be interpreted with caution. Further studies are needed to verify the results.
Conclusion
In this study, an increased external LoC orientation and problem-focused, but not emotion-focused coping strategies at admission to hospital were significantly associated with depressive symptoms and a diagnosis of depression in psychogeriatric patients after one year. These findings indicate that psychological resources as LoC and coping strategies at baseline may have an impact on the prognosis of depression at follow-up, hence psychological interventions as problem-solving therapy and interventions for supporting older persons to disengage from burdensome and unattainable goals should be considered for further clinical research, together with medical and social treatment interventions.
Table 1. Baseline demographic and clinical characteristics of the cohort of older depressed inpatients (n=122, if not specified) in psychogeriatric hospital units in Norway. Values are frequencies (percentages) or means (SD). 

	                                                                           
	Total sample
	Female (n=87)
	    Male (n=35)
	
	

	
	
	
	
	
	
	
	

	Socio-demographic variables
	
	
	
	
	
	
	
	

	Age >74
Living alone (-not)
	N (%)

N (%)
	 61 

 58 
	(50.0)
(47.5)
	45 

36
	(51.7)

(41.4)
	16

22
	(45.7)

(62.9)
	

	Education  < 10 years (n=116)
	N (%)
	 65 
	(56.0)
	 49
	 (58.3)
	16
	(50.0)
	

	Clinical variables
	 
	 
	
	
	
	
	
	

	History of cardiovascular Disease
	N (%)
	 78
	(63.9)
	 52
	(59.8)
	 26
	(74.3)
	

	GMHR as poor
	N (%)
	 58 
	(47.5)
	 41
	(47.1)
	 17 
	(48.6)
	

	MMSE < 24
	N (%)
	 32
	(26.7)
	 25
	(29.1)
	 7
	(20.6)
	

	IADL >8
	N (%)
	102
	(83.6)
	   75
	(86.2)
	27
	(77.1)
	

	History of psychiatric disease
	N (%)
	    94
	(77.0)
	70
	(80.5)
	24
	(68.6)
	

	Depressive symptoms:
	
	
	
	
	
	
	
	

	               MADRS score (n=119)
	Mean (SD)
	 26.1
	(8.8)
	25.9
	(8.7)
	26.6
	(9.4)
	

	
	
	
	
	
	
	
	
	




GMHR=General Medical Health Rating Scale

MMSE-NR=Mini Mental Status Examination- Norwegian Revised version 2

I-ADL= Lawton Instrumental Activities of Daily Living Scale

MADRS= Montgomery and Aasberg Depression Rating Scale

Table2. Crude scores and SD on the Locus of control of behavioral scale (LoC-scale) and the ways of coping questionnaire (WoC-scale) at baseline by gender and depression at follow-up
	                                             
	Total sample
	Baseline 
(n=122)
	
	
	
	
	
	Follow up 
(n=122)
	

	
	
	Female (n=87)
	
	          Male
	(n=35)
	
	 Depressed (n=46)
	
	Not depressed (n=76)
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	LoC- scale 
	
	
	
	
	
	
	
	
	
	
	
	
	

	       Externality sum score
	Mean (SD)
	40.7
	(10.6)
	41.9
	(11.1)
	
	        38.5
	(9.7)
	
	43.0
	(10.5)
	39.8
	(10.9)

	WoC- scale 
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	      E-focused strategies sum score                     
	Mean (SD)

	   23.9
	(9.1)

	26.3
	(6.5)
	
	        23.0
	(8.7)
	
	26.9

	(7.9)
	24.4
	(9.5)

	       P-focused strategies   sum score
	Mean (SD)
	 16.7
	(6.3)
	17.5
	(6.5)
	
	        14.7
	(7.4)
	
	18.7
	(5.8)
	15.5
	(7.1)

	
	 
	
	
	
	
	
	
	
	
	
	
	
	


E-focused strategies = Emotion-focused coping strategies

P-focused strategies = Problem-focused coping strategies 

Table 3. Associations between being with (or without) depression at follow-up, and external LoC, problem- and emotion-focused coping strategies, socio-demographic conditions and health variables. Logistic regression model (n=111).
	Covariates 
	Bivariate analyses
	Multivariate Model 1
	Multivariate Model 2

	
	OR (95% CI)
	p-value
	OR (95% CI)
	p-value
	OR (95% CI)
	p-value

	Coping

LoC sum score
E-focused strategies  sum score
P-focused strategies  sum score
	1.02 (0.99; 1.06)

1.03 (0.99; 1.08)

1.07 (1.00; 1.13)
	0.201

0.153

0.036
	1.10 (1.03; 1.19)
	0.006
	1.09 (1.02; 1.16)
	0.015

	Socio-demographic conditions 
Gender
Age ≥ 75 years

Living alone (yes/no)
Education <10 years
Depressive symptoms

MADRS baseline sum score
	0.89 (0.37; 2.13)

0.90 (0.42; 1.95)

0.59 (0.27; 1.28)

0.83 (0.38; 1.82)

1.04 (1.00; 1.09)
	0.786

0.787

0.180

0.635

0.075
	0.43 (0.18; 1.03)

0.51 (0.21; 1.27)

1.05 (1.00; 1.10)
	0.059

0.146

0.064
	0.51 (0.21; 1.21)

1.05 (0.99; 1.10)
	0.126

0.081

	Health and functional level

GMHR (good/poor)
MMSE-NR < 24 
I-ADL >8

	1.55 (0.71; 3.36)

2.07 (0.87; 4.93)

5.80 (1.23; 27.28)
	0.268

0.101

0.026
	
	
	5.68 (1.18; 27.48)
	0.031


E-focused strategies = Emotion-focused coping strategies

P-focused strategies = Problem-focused coping strategies 

GMHR=General Medical Health Rating Scale

MMSE-NR=Mini Mental Status Examination- Norwegian Revised version 2

I-ADL= Lawton Instrumental Activities of Daily Living Scale

MADRS= Montgomery and Aasberg Depression Rating Scale

All covariates are from baseline (T1)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Table 4 . Associations between MADRS score at follow-up and external LOC orientation, problem focused coping strategies and socio-demographic condition and health variables, linear regression model (n=108).
	Covariates
	Bivariate analyses
	Adjusted Model 1
	Adjusted Model 2

	
	Regr.coeff. (95% CI)
	p-value
	Regr.coeff. (95% CI)
	p-value
	Regr.coeff. (95% CI)
	p-value

	Coping

LoC sum score 

E-focused strategies  sum score

P-focused strategies sum score 
	0.25 (0.09; 0.41)

0.12 (-0.08; 0.32)

0.17 (-0.09; 0.44)
	0.002

0.244

0.120
	0.24 (0.07; 0.41)

0.26 (-0.02; 0.53)
	0.007

0.065
	0.20 (0.04; 0.36)

0.26 (-0.005; 0.52)
	0.017

0.055

	Socio-demographic conditions
Gender

Age ≥ 75 years

Living alone (yes/no)

Education <10 years

Depressive symptoms
MADRS baseline sum score
	-1.29 (-5.36; 2.78)

-0.72 (-4.34; 2.89)

-0.08 (-3.70; 3.54)

-1.45 (-5.09; 2.20)

0.16 (-0.04; 0.36)
	0.532

0.693

0.966

0.432

0.114
	-0.02 (-4.10; 4.06)

-1.52 (-5.18; 2.13)

-0.85 (-4.54; 2.85)

-2.21 (-6.03; 1.60)

0.07 (-0.14; 0.28)
	0.992

0.411

0.651

0.252

0.494
	0.69 (-3.22; 4.60)

-1.86 (-5.30; 1.59)

-0.69 (-4.20; 2.81)

-1.12 (-4.79; 2.56)


	0.726

0.288

0.695

0.548



	Health and functional level
GMHR (Good/poor)

MMSE-NR < 24

I-ADL > 8
	3.05 (-0.52; 6.62)

7.58 (3.72; 11.44)

5.46 (0.48; 10.44)
	0.094

<0.001

0.032
	
	
	1.45 (-2.10; 5.00)

5.44 (1.33; 9.55)

4.27 (-0.65; 9.19)
	0.419

0.010

0.088


E-focused WOC = Emotion-focused coping strategies

P-focused WOC = Problem-focused coping strategies 

GMHR=General Medical Health Rating Scale

MMSE-NR=Mini Mental Status Examination- Norwegian Revised version 2

I-ADL= Lawton Instrumental Activities of Daily Living Scale

MADRS= Montgomery and Aasberg Depression Rating Scale
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